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The Evolution of Price Discrimination in the European Car Market
Pinelopi Koujianou Goldberg, Frank Verboven
*
Car prices in Europe are characterized by large and persistent differences across
countries. The purpose of this paper is to document and explain this price dispersion.
Using a panel data set extending from 1980 to 1993, we first demonstrate two main facts
concerning car prices in Europe: (1) The existence of significant differences in quality
adjusted prices across countries, with Italy and the U. K. systematically representing the
most expensive markets. (2) Substantial year-to-year volatility that is to a large extent
accounted for by exchange rate fluctuations and the incomplete response of local
currency prices to these fluctuations. These facts are analyzed within the framework of a
multiproduct oligopoly model with product differentiation. The model identifies three
potential sources for the international price differences: price elasticities generating
differences in markups, costs, and import quota constraints. Local currency price
stability can be attributed either to the presence of a local component in marginal costs,
or to markup adjustment that is correlated with exchange rate volatility; the latter
requires that the perceived elasticity of demand is increasing in price. We find that the
primary reason for the higher prices in Italy is the existence of a strong bias for domestic
brands that generates high markups for the domestic firm (Fiat). In the U. K. higher
prices are mainly attributed to better equipped cars and/or differences in the dealer
discount practices. The import quota constraints are found to have a significant impact
on Japanese car prices in Italy, France and the U. K.. With respect to local currency
price stability, 2/3 of the documented price inertia are attributed to local costs, and 1/3
to markup adjustment that is indicative of price discrimination. Based on these results
we conjecture that the EMU will substantially reduce the year-to-year volatility
observed in the car price data, but without further measures to increase European
integration, it will not completely eliminate existing cross-country price differences.
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Die Entwicklung der Preisdiskriminierung im europ￿ischen Automobilmarkt
Die Autopreise in Europa sind durch gro￿e und best￿ndige Unterschiede zwischen
L￿ndern gekennzeichnet. Ziel dieses Beitrages ist es, diese Preisstreuung zu erkl￿ren.
Anhand eines Paneldatensatzes f￿r den Zeitraum von 1980 bis 1993 wird erstens auf-
gezeigt, da￿ signifikante Unterschiede in qualit￿tsangepa￿ten Peisen zwischen den
L￿ndern bestehen, wobei Italien und Gro￿britannien die teuersten M￿rkte aufweisen.
Zweitens lassen sich betr￿chtliche Schwankungen von Jahr zu Jahr feststellen, die vor
allem auf Wechselkursver￿nderungen und unvollst￿ndige Reaktionen bei der lokalen
Preissetzung zur￿ckzuf￿hren sind. Diese Sachverhalte werden im Rahmen eines Mehr-
produkt-Oligopol-Modells mit Produktdifferenzierung analysiert. Das Modell identifi-
ziert drei potentielle Quellen f￿r internationale Preisunterschiede: Preiselastizit￿ten, die
unterschiedliche Gewinnspannen erzeugen, Kosten- und Importquotenbeschr￿nkungen.
Inwieweit diese Ursachen im einzelnen zutreffen, wird f￿r die verschiedenen L￿nder
ausf￿hrlich er￿rtert. Insgesamt lassen die Ergebnisse darauf schlie￿en, da￿ sich im
Gefolge der europ￿ischen W￿hrungsunion die von Jahr zu Jahr zu beobachtenden
Schwankungen der Automobilpreise verringern d￿rften; sie verdeutlichen aber auch,
da￿ ohne weitere Ma￿nahmen in Richtung europ￿ische Integration die existierenden
Preisunterschiede zwischen den einzelnen L￿ndern nicht vollst￿ndig verschwinden
werden. W?|hL_U|L?
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frxqwu| vshfl￿f1 Wklv vshfl￿fdwlrq zrxog kdyh ehhq dsshdolqj/ dv lw lpsolhv wkdw frqvxphu suhihuhqfhv iru ydulrxv
fdu dwwulexwhv gr qrw ydu| dfurvv pdunhwv/ exw wkhuh pd| eh xqrevhuyhg idfwruv +sur{lhg e| wkh frxqwu| gxpplhv
dqg fdswxuhg e| furvv0frxqwu| gl￿huhqfhv lq wkh ￿*v, wkdw dffrxqw iru gl￿huhqfhv lq wkh ghpdqg sdwwhuqv1 Zh
glg qrw sxuvxh wklv dowhuqdwlyh/ ehfdxvh srrolqj ri wkh gdwd h{fhhglqjo| frpsolfdwhv wkh fryduldqfh vwuxfwxuh1
Rxu surfhgxuh ri dyhudjlqj +xvlqj dssursuldwh zhljkwv, wkh frh￿flhqwv srwhqwldoo| d￿hfwhg e| froolqhdulw| lv/
krzhyhu/ vlplodu lq vslulw wr wkh dowhuqdwlyh mxvw ghvfulehg1
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Wkh frxqwu| frh￿flhqwv fdswxuh suhihuhqfhv uhodwlyh wr wkh X1N1> dffruglqjo|/ wkh qhjdwlyh frh￿flhqwv lq wkh
X1N1 froxpq lqglfdwh wkdw fduv iurp frxqwulhv rwkhu wkdq wkh X1N1 duh ydoxhg ohvv wkdq Eulwlvk fduv1
67Zh dovr h{shulphqwhg zlwk vshfl￿fdwlrqv lq zklfk wkh ￿ frh￿flhqwv zhuh doorzhg wr eh pdunhw vhjphqw
vshfl￿f> wklv pdnhv wkh prgho pruh ￿h{leoh1 Lq doo ￿yh frxqwulhv/ krzhyhu/ zh idlohg wr uhmhfw wkh k|srwkhvlv
wkdw wkh ￿*v zhuh htxdo dfurvv gl￿huhqw pdunhw vhjphqwv/ vr zh dgrswhg wkh uhsruwhg vshfl￿fdwlrq zlwk rqo| wzr
￿ frh￿flhqwv1
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eSTable1:SummaryStatisticsfortheEuropeanCarMarket *
BE FR GE IT UK ALL
1980value-addedtax(in%) 25 33 13 18 23
1990value-addedtax(in%) 25 25 14 19 24
Totalsales(in1,000units) 384.41920.32508.91908.01704.18412.3
(48.9)(192.1)(359.7)(293.4)(248.9)(892.4)
Parallelimports(in1,000units) N/A 5–40 30–60 10–75 1–50
Japanesemarketshare(in%) 21.6 3.1 15.5 1.8 11.3 7.7
(1.9) (.5) (1.5) (1.3) (.6) (1.0)
Japanesequota(in%) — 3.0 15.0 1.0 11.0
Domesticmarketshare(in%) 2.5 66.6 70.2 58.2 55.1
(.4) (5.1) (4.0) (6.2) (4.0)
Europeanaverage(in%) 1.6 24.6 33.4 16.7 12.1
(.5) (2.6) (1.9) (1.4) (1.5)
C1-ratio(in%) 16.3 33.5 30.2 53.9 28.7 15.7
(1.8) (1.7) (1.2) (5.2) (3.3) (1.6)
(VW) (PSA) (VW) (Fiat) (Ford) (Fiat)
* Annual averages over 1980-93. Standard deviations in parenthesis. Table 2: Hedonic Price Regressions
Dependent variable: log(price) in ECUs






























Firm dummies p-value: .0000 p-value: .0000
Source / time dummies p-value: .0000 p-value: .0000
Market / time dummies p-value: .0000 p-value: .0000
R-squared .97 .97
Durbin-Watson statistic 1.78 1.82Table 2 continued: 95% Confidence Interval for Destination Effects
*
Country \ Year 1980 1985 1990 1992 1993
France 10–18 16–22 2–8 3–9 2–7
Germany – 4–12 (-3)–5 3–12 5–13
Italy 11–17 19–27 10–16 12–19 (-3)–2
United Kingdom 30–36 26–32 16–22 13–19 (-3)–5
                                                       
* Based on hedonic price regression, column 1 of Table 2. All numbers are percent deviations from the
hedonic prices in Belgium that are normalized to zero every year.Table3:Pricing-to-marketCoefficients
(bysourcecountryanddestinationmarket)
*sm ￿ *s ￿ *m
*sm ￿ 1ﬁ   mbox 
*sm ￿ 0ﬁ   mbox 
Be Fr Ge It Ja Ko NL Sp Sw UK
*s .4176 .4445 .2478 .5684 .2017 .2096 .1632 .7395 .6905 .7910
(.2582)(.0574)(.0556)(.0664)(.0687)(.3528)(.2800)(.1918)(.1172)(.0977)
Ss .01 .25 .33 .17 .07 .001 .005 .028 .01 .12
*m .0281 " .0757" .0132 .2024
(.0338)(.0470)(.0420) (.0360)
Table4:ConvergenceResults
Fullsample 1980–90 1987–93 1987–91
Conv " .06" .07 .06 " .04" .36" .06" .24" .02
(.04)(.02)(.06)(.03)(.08)(.04)(.09)(.04)
   mbox  — " .84 — " .81 — " .90 — " .96
(.04) (.06) (.06) (.09)
R2 .04 .86 .03 .82 .36 .91 .22 .88 
Table5:ResultsfromtheDemandEstimation 
(selectedcoefficients)
 (Standard errors in parenthesis) 
Be Fr Ge It UK
Numberofobservations 1351 1196 1077 1027 1221
>f .39 .31 .42 .45 .35
(.12) (.06) (.10) (.07) (.06)
>c — .56 .39 1.01 .44
(.11) (.13) (.23) (.14)
)  125.9125.9125.9125.9125.9
(9.6) (9.6) (9.6) (9.6) (9.6)
Wald-statisticfor>f ￿ >c — 5.34 .16 5.77 .31
Preferencefor:
France .37 .95 .69 .39 " .65
(.32) (.15) (.25) (.15) (.11)
Germany .99 .38 1.68 .65 " .15
(.36) (.11) (.45) (.17) (.10)
Italy .76 " .01 .70 1.25 " 1.06
(.30) (.09) (.24) (.25) (.18)
Japan .70 " .08 .74 " .45 " .90
(.30) (.08) (.28) (.21) (.14)
Spain .07 " .12 .47 .21 " 1.58
(.32) (.16) (.32) (.24) (.25)
Sweden 1.01 " .01 .89 .64 " .61
(.34) (.11) (.27) (.24) (.14)Table 6: Results from Estimation of the Pricing Equation
*
Bertrand Bertrand Collusion in UK
Constant -4.62 -4.60 -4.81
(1.23) (1.23) (1.26)
Foreign firm disadvantage .04 .04 .03
(.47E-02) (.48E-02) (.49E-02)
France fixed effect .06 .06 .06
(.56E-02) (.56E-02) (.58E-02)
Germany fixed effect .14 .14 .14
(.59E-02) (.59E-02) (.61E-02)
Italy fixed effect .05 .05 .05
(.74E-02) (.74E-02) (.76E-02)
UK fixed effect .19 .18 .05
(.70E-02) (.72E-02) (.73E-02)
LHW 1.42 1.43 1.45
(.05) (.05) (.05)
LWI 8.60 8.58 8.98
(.92) (.92) (.94)
LHE 3.23 3.21 3.18
(.81) (.81) (.83)
LQU -.38E-02 -.31E-02 -.68E-02
(.30E-02) (.30E-02) (.31E-02)
LWAGE .36 .36 .37
(.04) (.04) (.04)
LEXR .31 .31 .31
(.02) (.02) (.02)
LEXRU —- . 4 0 E-02 -.01
(.18E-02) (.18E-02)
Time dummies p-value: .00 p-value: .00 p-value: .00
Model fixed effects p-value: .00 p-value: .00 p-value: .00
Japanese quota year dummies p-value: .00 p-value: .00 p-value: .00
                                                       
* Acronym explanation:
LHW:  log of horsepower / weight
LWI:  log of width
LHE:  log of height
LQU:  log of world production quantity
LWAGE:  log of wage of the producting country
LEXR:  log of exchange between source and destination country 
(source currency units / destination currency units)
LEXRU: LEXR  * Dummy for the UKTable7:SubstitutionPatternsandMarkups
inthe5EuropeanCountries(in1990)
Be Fr Ge It UK
Averagepriceelasticity
￿ lnsi










f — " 5.98" 4.96 " 4.51 " 6.45
Averagecross-priceelasticity
￿ lnsi




















d — .024 .036 .913E-05 .025
Averagemarkup 0.19 0.21 0.19 0.33 0.17
Averagemarkupfordomesticcars 0.19 0.22 0.18 0.40 0.17
Averagemarkupforforeigncars — 0.18 0.22 0.23 0.16+,6,+,,5
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